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(54) CERAMIC FILTER ASSEMBLY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ceramic filter assembly 
having excellent strength and reproduction efficiency. 
SOLUTION: The ceramic filter assembly 9 has filter core members 21 
and low-thermal conductivity members 22. The members 21 are formed 
by bonding the outer peripheral surfaces of a plurality of prismatic 
honeycomb filters F1 to each other across ceramic sealing material 
layers. The prismatic honeycomb filters F1 consist of porous ceramic 
bodies of a non-oxide system essentially consisting of silicon carbide. 
The members 22 consist of ceramic materials having the lower thermal 
conductivity than the thermal conductivity of the porous ceramic bodies 
forming the members 21. The members 22 are bonded across the 
ceramic sealing material layers on the outer peripheral surfaces of the 
members 21 in the state of being arranged on the outer sides of the 
members 21. 
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♦ NOTICES * 



JPO and NCXPI are not responsible for any 
damages caused by the use of this translation. 



I This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By banding together through the nature sealant layer of a ceramic, the peripheral faces of two or more pillar-shaped 
honeycomb filters which consist of a ceramic porous body of the non-oxide system which uses silicon carbide as a principal 
component It consists of an ingredient with thermal conductivity lower than the ceramic porous body which constitutes the filter core 
member which comes to unify said each honeycomb filter, and said filter core member. The ceramic filter aggregate equipped with the 
low heat-conduction member which banded together through the nature sealant layer of a ceramic to the peripheral face of this filter 
core member in the condition of having been arranged on the outside of said filter core member. 

[Claim 2] By banding together through the nature sealant layer of a ceramic, the peripheral faces of two or more pillar-shaped 
honeycomb filters which consist of a ceramic porous body of the non-oxide system which uses silicon carbide as a principal 
component The filter core member which comes to unite said each honeycomb filter with a prismatic form, It consists of a ceramic 
ingredient with thermal conductivity lower than the ceramic porous body which constitutes said filter core member. The 1st low heat- 
conduction member which banded together through the nature sealant layer of a ceramic to the peripheral face of this filter core 
member in the condition of having been arranged at the side outside side of said filter core member, While consisting of a ceramic 
ingredient with still lower thermal conductivity and being arranged on the corner outside of said filter core member rather than the 
ceramic ingredient which constitutes said 1st low heat-conduction member The ceramic filter aggregate equipped with the 2nd low 
heat-conduction member which banded together through the nature sealant layer of a ceramic to said adjoining peripheral face of the 
1st low heat-conduction member. 

[Claim 3] Said low heat-conduction member is the ceramic filter aggregate according to claim 1 or 2 characterized by being a ceramic 
porous body. 

[Claim 4] Said low heat-conduction member is the ceramic filter aggregate according to claim 3 characterized by being the 
honeycomb structure object with which the edge of the eel of a large number prolonged along the direction of an axis was closed by 
turns. 

[Claim 5] Said low heat-conduction member is the ceramic filter aggregate given in claim 1 characterized by consisting of a ceramic 
ingredient with a degree of hardness lower than the ceramic porous body which constitutes said filter core member thru/or any 1 term 

of 4. 

[Claim 6] Said low heat-conduction member is the ceramic filter aggregate according to claim 5 characterized by being a product 
made from porosity cordierite. 

[Claim 7] Said ceramic filter aggregate is the ceramic filter aggregate given in claim 1 characterized by being a cross-section circle 
configuration or cross-section elliptical thru/or any 1 term of 6. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ceramic filter aggregate constituted including the member which pasted up two or 

more pillar-shaped honeycomb filters through the nature sealant layer of a ceramic. 

[0002] 

[Description of the Prior Art] The number of an automobile is increasing by leaps and bounds after the 20th century, and the increment 
of it also with the rapid amount of the exhaust.gas taken out by the internal combustion engine of an automobile in proportion to it is 
being enhanced. Since the various matter contained in the exhaust gas which especially a diesel power plant takes out becomes the 
cause which causes contamination, in current, it is having effect serious for a world environment. Moreover, the research result that 
the particle in exhaust gas (diesel particulate) becomes the cause which sometimes causes reduction of an allergy failure or a sperm 
count is also reported by recently. That is, it is considered to be a urgent technical problem for human beings to take the cure which 
removes the particle in exhaust gas. 

[0003] Metal casing is prepared in the way of the exhaust pipe connected with the engine exhaust manifold under such circumstances, 
and the exhaust gas purge of the structure which has arranged the ceramic filter aggregate in it is proposed. The ceramic filter 
aggregate means the thing which pastes up and comes to unify the peripheral faces of two or more prismatic form honeycomb filters 
which consist of a ceramic porous body through the nature sealant layer of a ceramic. Here describes the manufacture approach of the 
aggregate in the former briefly. 

[0004] First, a square pole-like honeycomb Plastic solid is formed by extruding a ceramic raw material continuously through the metal 
mold of an extruding press machine. After cutting a honeycomb Plastic solid to equal die length, the cutting piece is degreased and 
calcinated and it considers as a honeycomb filter. After a baking process, the nature sealant of a ceramic is applied to the peripheral 
face of a honeycomb filter at homogeneity, and union unification is carried out. And the cross-section circle configuration or cross- 
section elliptical ceramic filter aggregate is obtained by carrying out the grinding process of the periphery part of such the filter 
structure. And an exhaust gas purge is eventually completed by twisting a heat insulator around the peripheral face of the above- 
mentioned aggregate, and holding in casing in which the aggregate was prepared by the way of an exhaust pipe. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the case of the ceramic filter aggregate of the above-mentioned conventional 
technique, heat is in recess or the inclination which becomes empty for the way of the aggregate periphery section to become low 
temperature compared with an aggregate core so, from the aggregate periphery section at a casing side. Therefore, the stress resulting 
from a temperature gradient occurs in the aggregate, as a result it becomes easy to damage the aggregate by the thermal shock. 
Moreover, the cinder of soot arises in the aggregate periphery section which temperature cannot go up fully easily, and there is a 
possibility that regeneration efficiency may worsen. 

[0006] Furthermore, when the non-oxide system ceramic ingredient represented by silicon carbide (SiC) is used as a charge of filter 
lumber, in order to prepare the appearance of the whole aggregate, cutting needs to remove some hard honeycomb filters. So, in 
addition to manufacture being troublesome, there is a problem of being easy to become cost high. 

[0007] This invention is made in view of the above-mentioned technical problem, and the 1st object is in offering the ceramic filter 
aggregate excellent in reinforcement and regeneration efficiency. The 2nd object of this invention has manufacture in offering the easy 
and, comparatively cheap ceramic filter aggregate further. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in invention according to claim 1 By 
banding together through the nature sealant layer of a ceramic, the peripheral faces of two or more pillar-shaped honeycomb filters 
which consist of a ceramic porous body of the non-oxide system which uses silicon carbide as a principal component It consists of an 
ingredient with thermal conductivity lower than the ceramic porous body which constitutes the filter core member which comes to 
unify said each honeycomb filter, and said filter core member. Let the ceramic filter aggregate equipped with the low heat-conduction 
member which banded together through the nature sealant layer of a ceramic to the peripheral face of this filter core member in the 
condition of having been arranged on the outside of said filter core member be the summary. 

[0009] The peripheral faces of two or more pillar-shaped honeycomb filters which consist of a ceramic porous body of the non-oxide 
system which uses silicon carbide as a principal component in invention according to claim 2 by banding together through the nature 
sealant layer of a ceramic The filter core member which comes to unite said each honeycomb filter with a prismatic form, It consists of 
a ceramic ingredient with thermal conductivity lower than the ceramic porous body which constitutes said filter core member. The 1st 
low heat-conduction member which banded together through the nature sealant layer of a ceramic to the peripheral face of this filter 
core member in the condition of having been arranged at the side outside side of said filter core member, While consisting of a 
ceramic ingredient with still lower thermal conductivity and being arranged on the corner outside of said filter core member rather 
than the ceramic ingredient which constitutes said 1st low heat-conduction member Let the ceramic filter aggregate equipped with the 
2nd low heat-conduction member which banded together through the nature sealant layer of a ceramic to said adjoining peripheral face 
of the 1 st low heat-conduction member be the summary. 

[001 0] In claims 1 or 2, said low heat-conduction member presupposed that it is invention according to claim 3 a ceramic porous body. 
In claim 3, said low heat-conduction member presupposed that it is invention according to claim 4 the honeycomb structure object 
with which the edge of the eel of a large number prolonged along the direction of an axis was closed by turns. 
[001 1] Invention according to claim 5 presupposed that said low heat-conduction member consists of a ceramic ingredient with a 
degree of hardness lower than the ceramic porous body which constitutes said filter core member in claim 1 thru/or any 1 term of 4. 
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[001 2] In claim 5, said low heat-conduction member presupposed that it is invention according to claim 6 a product made from 
porosity cordierite. In claim 1 thru/or any I term of 6, said ceramic filter aggregate presupposed that it is a cross-section circle 
configuration or cross-section elliptical invention according to claim 7. 

[0013] Hereafter, "an operation" of this invention is explained. According to invention according to claim 1, by having arranged the 
low heat-conduction member, the adiabatic efficiency in the aggregate periphery section becomes high, and heat recess-comes to be 
hard from an aggregate peripheral face to a casing side. Consequently, it becomes easy to go up the temperature of the aggregate 
periphery section, and a temperature gradient with an aggregate core becomes small. Therefore, it is hard coming to generate big 
stress, and breakage of the aggregate by the thermal shock is prevented. Moreover, it is hard coming to generate the cinder of soot, and 
regeneration efficiency also improves. Moreover, the unusual combustion beyond the limitation of the filter by the cinder of soot can 
be suppressed. 

[0014] According to invention according to claim 2, in addition to an operation according to claim 1, the following operation is done 
so. Since the way of the corner outside part of a filter core member usually becomes far from a center section compared with the side 
outside side part of a filter core member, it is hard to go up temperature, and heat is recess and a cone to a casing side. Then, adiabatic 
efficiency can be more certainly raised by making thermal conductivity of the comer outside part of a filter core member still lower 
than the thermal conductivity of the side outside side part of a filter core member. 

[001 5] If it is the low heat-conduction member which consists of a ceramic porous body according to invention according to claim 3, 
since itself will function as some filters, even if not accompanied by enlargement of a filter core member, predetermined filtration 
capacity is maintained. Moreover, coefficient of thermal expansion can also use an equivalent thing, without it seeming that the 
thermal resistance of the aggregate is spoiled since a ceramic ingredient is generally strong with heat. 

[0016] According to invention according to claim 4, the filtration capacity of an aggregate is certainly maintainable on high level by 
using the above-mentioned honeycomb structure object as a low heat-conduction member. 

[001 7] If it is the low heat-conduction member which consists of a ceramic ingredient with a low degree of hardness relatively 
according to invention according to claim 5, in order to prepare the appearance of the whole aggregate, it will become comparatively 
easy to remove a part of low heat-conduction member. Therefore, manufacture can consider as the aggregate that it is not so 
troublesome and cheap. 

[001 8] According to invention according to claim 6, since not hard but porosity cordierite is moreover as cheap as the ceramic porous 
body of the non-oxide system which uses silicon carbide as a principal component, it is very suitable as a formation ingredient of a 
low heat-conduction member. 
[0019] 

[Embodiment of the Invention] The exhaust gas purge 1 for the diesel power plants of 1 operation gestalt which materialized this 
invention is explained to a detail based on drawing 1 - drawing 4 (c) below [the 1st operation gestalt]. 

[0020] As shown in drawing 1 , this exhaust gas purge 1 is equipment for purifying the exhaust gas discharged from the diesel power 
plant 2 as an internal combustion engine. The diesel power plant 2 is equipped with two or more cylinders which are not illustrated. 
The tee 4 of the exhaust manifold 3 which consists of a metallic material is connected with each cylinder, respectively. Each tee 4 is 
connected to one manifold body 5, respectively. Therefore, the exhaust gas discharged from each cylinder is concentrated on one 

place. 

[002 1 ] The I st exhaust pipe 6 and the 2nd exhaust pipe 7 which consist of a metallic material are arranged in the downstream of an 
exhaust manifold 3. The upstream edge of the 1st exhaust pipe 6 is connected with the manifold body 5. Between the 1st exhaust pipe 
6 and the 2nd exhaust pipe 7, the tubed casing 8 which similarly consists of a metallic material is arranged. The upstream edge of 
casing 8 is connected with the downstream edge of the 1st exhaust pipe 6, and the downstream edge of casing 8 is connected with the 
upstream edge of the 2nd exhaust pipe 7. It can also be grasped that casing 8 is arranged in the way of exhaust pipes 6 and 7. And as a 
result, the contrant region of the 1st exhaust pipe 6, casing 8, and the 2nd exhaust pipe 7 is mutually open for free passage, and exhaust 
gas flows the inside of it. 

[0022] As shown in drawing 1 , casing 8 is formed so that the center section may serve as a major diameter from exhaust pipes 6 and 
7. Therefore, the contrant region of casing 8 is large compared with the contrant region of exhaust pipes 6 and 7. The ceramic filter 
aggregate 9 is held in this casing 8. 

[0023] Between the peripheral face of the aggregate 9, and the inner skin of casing 8, the heat insulator 10 with which the aggregate 9 
consisted of another objects is arranged. A heat insulator 10 is the mat-like object formed including ceramic fiber, and the thickness is 
several mm - dozens of mm. A heat insulator 1 0 is good to have thermal expansion nature. Since thermal expansion nature here has 
elastic structure, it points out that there is a function to release thermal stress. The reason is for suppressing the energy loss at the time 
of playback to the minimum by preventing that heat escapes from the outermost periphery of the aggregate 9. Moreover, since it has 
elastic structure, a location gap of the ceramic filter aggregate 9 brought [ oscillation / the pressure of exhaust gas, / by transit ] about 
can be prevented. 

[0024] Since the ceramic filter aggregate 9 used in this operation gestalt is what removes a diesel particulate like the above, generally 
it is called a diesel particulate filter (DPF). 

[0025] This ceramic filter aggregate 9 is constituted by the filter core member 21 and the low heat-conduction member 22. The filter 
core member 21 is arranged in the core of the aggregate 9. The filter core member 21 has the structure which pasted up two or more 
pillar-shaped honeycomb filters Fl, and was unified. In the honeycomb filter Fl of this operation gestalt, each cross section of the 
direction which intersects perpendicularly to the direction of an axis has become square-like. The cross section of filter core member 
21 the very thing is also a square. 

[0026] As shown in d rawin g 2 and drawi ng 3 , these filters Fl are the so-called honeycomb structure objects. The reason for having 
adopted the honeycomb structure object is that there is an advantage that pressure loss is small even when the amount of uptake of a 
particle increases. Two or more breakthroughs 12 which make the shape of a cross-section abbreviation square are regularly formed in 
each honeycomb filter Fl along the direction of an axis. Each breakthrough 12 is mutually divided with the thin cell wall 13. The 
oxidation catalyst which consists of platinum group metals (for example, Pt etc.), other metallic elements, its oxide, etc. is supported 
by the internal surface of a cel. 

[0027] Opening of each breakthrough 12 is closed with the closure object 14 (here porosity silicon carbide sintered compact) at the 
end-faces [ one of ]a [ 9 ] and 9b side. Therefore, if it sees as end-face 9a and the whole 9b, the shape of a checker is presented. 
Consequently, the eel of a large number which carried out the shape of a cross-section square is formed in the honeycomb filter Fl. 
The consistency of a eel is set up before and after a 100-400-piece [/square ] inch, and the thickness of a cell wall 13 is about 0.05- 
0.5mm. In upstream end-face 9a, opening of the thing of an abbreviation moiety is carried out among a large number eels, and opening 
of the remaining things is carried out in downstream end-face 9b. 

[0028] The average pore diameter of a honeycomb filter Fl is 1 micrometer - 50 micrometers. The blinding of the honeycomb filter Fl 
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according that an average pore diameter is less than 1 micrometer to deposition of a particle becomes remarkable. On the other hand, 
since it becomes impossible to carry out uptake of the fine particle when an average pore diameter exceeds 50 micrometers, collection 
efficiency will fall remarkably. 

[0029] As for the porosity of a honeycomb filter Fl, it is desirable that they are 30% - 80% and 35 more% - 70%. A honeycomb filter 
F I becomes it precise that porosity is less than 30% too much, and there is a possibility that it may become impossible to circulate 
exhaust gas inside. On the other hand, when porosity exceeds 80%, there is a possibility that may become weak in reinforcement and 
the collection efficiency of a particle may fall into a honeycomb filter Fl since an opening increases too much. 
[0030] As shown in drawing 2 and drawing 3 , the peripheral face of a total of four honeycomb filters Fl is mutually pasted up 
through the nature sealant layer 15 of a ceramic. The nature sealant layer 15 of a ceramic contains the inorganic binder, the organic 
binder, and the inorganic fiber (specifically ceramic fiber) during the presentation. The reason for having chosen ceramic fiber is that 
suitable thermal resistance is given since ceramic fiber is excellent in thermal resistance. As said ceramic fiber, at least one or more 
sorts of things chosen from a silica-alumina fiber, a mullite fiber, an alumina fiber, and a silica fiber are mentioned, for example. Also 
in these, it is desirable to choose a silica-alumina fiber especially. A silica-alumina fiber is because the operation which absorbs 
thermal stress is shown while excelling in elasticity. In addition, as for the fiber content in the nature sealant layer 15 of a ceramic, it is 
good that it is 10 % of the weight - 40 % of the weight in solid content, and, as for the fiber length of ceramic fiber, it is good that it is 
10 micrometers - 3000 micrometers. As for the thickness of the nature sealant layer 15 of a ceramic, it is good that it is 0. 1 mm - 3mm, 
and it is good that it is 0.3 moremm - 1mm. 

[003 1] On the other hand, the low heat-conduction member 22 is pasted up on the peripheral face of this filter core member 21 through 
the nature sealant layer 1 5 of a ceramic in the condition of having been arranged on the outside of the filter core member 21 . In 
addition, the presentation of the nature sealant layer 15 of a ceramic may be the same as what is used for adhesion between 
honeycomb filters Fl , and also may differ. The same thing is chosen with this operation gestalt. Of course, such a nature sealant layer 
15 of a ceramic may be used for adhesion between the low heat-conduction members 22. 

[0032] The above-mentioned prismatic form honeycomb filter Fl consists of a ceramic porous body of the non-oxide system which 
uses silicon carbide as a principal component. The reason is that such a ceramic porous body is extremely excellent in thermal 
resistance, a mechanical strength, and thermal conductivity as compared with other non-oxide system ceramic porous bodies. It says 
that a part for silicon carbide is included 50% or more by the weight ratio during a presentation, saying "let silicon carbide be a 
principal component." Therefore, what contains a part for silicon carbide 50% or more by the weight ratio during a presentation, and it 
is more nearly little than it, and also contains matter (for example, silicon, nitrogen, etc.) corresponds to the ceramic porous body of 
the non-oxide system which uses silicon carbide as a principal component. In addition, with this operation gestalt, the ceramic porous 
body (high grade porosity silicon carbide sintered compact) which contains a part for silicon carbide 99% of the weight or more is 
used. 

[0033] The above-mentioned low heat-conduction member 22 consists of a ceramic ingredient with thermal conductivity lower than 
the ceramic porous body which constitutes the filter core member 21. Therefore, the low heat-conduction member 22 needs to consist 
of a ceramic ingredient with thermal conductivity lower than a high grade porosity silicon carbide sintered compact with this operation 
gestalt using the filter core member 21 made from a high grade porosity silicon carbide sintered compact. 

[0034] As for the low heat-conduction member 22, it is good that they are a porous body, especially a ceramic porous body. As an 
example of a suitable ceramic porous body, porous bodies, such as cordierite (2MgO, 2aluminum203, and 5Si02), an alumina 
(aluminum 203), and a mullite (3aluminum203 and 2Si02), are mentioned. As a low heat-conduction member 22, it is especially 
desirable to consist of a ceramic porous body of the oxide system which contains oxidation silicon as one component. In addition, as 
for the low heat-conduction member 22, it is good that it is the honeycomb structure object with which the edge of the eel of a large 
number prolonged along the direction of an axis was closed by turns. 

[0035] It is because itself functions as some filters, so predetermined filtration capacity will be maintained even if not accompanied by 
enlargement of the filter core member 21 if it is the low heat-conduction member 22 which consists of a ceramic porous body. 
Moreover, it is because a ceramic ingredient is generally strong with heat, so the suitable thermal resistance of the aggregate 9 will be 
maintained if this is used. In addition, it is good for the cell wall of said honeycomb structure object to support the oxidation catalyst 
like a honeycomb filter Fl. 

[0036] Moreover, as for the above-mentioned low heat-conduction member 22, it is desirable to consist of a ceramic ingredient with a 
degree of hardness lower than the ceramic porous body (here high grade porosity silicon carbide sintered compact) which constitutes 
the filter core member 21 . The reason is possible [ performing an appearance cut process easily ], if a degree of hardness is relatively 
low compared with a high grade porosity silicon carbide sintered compact. From the above thing, the low heat-conduction member 22 
made from porosity cordierite is used with this operation gestalt. That is, it is because not hard but it is moreover cheap, so porosity 
cordierite is [ high temperature being conductivity and ] very as suitable as the ceramic porous body of the non-oxide system which 
uses silicon carbide as a principal component as a formation ingredient of the low heat-conduction member 22. Moreover, it is because 
it is possible to produce a porosity honeycomb structure object easily. 

[0037] It is better to make lower than the ceramic porous body which constitutes the filter core member 21 the thermal conductivity of 
the ceramic ingredient which it is good that it is 1 W/m-K - 200 W/m-K. here as for the 500-degree C thermal conductivity of the 
ceramic porous body which constitutes the filter core member 21 , and constitutes the low heat-conduction member 22. 
[0038] When the thermal conductivity of the ceramic porous body which constitutes the filter core member 21 is too small, there is a 
possibility of leading to generating of the thermal stress which it becomes easy to produce a temperature gradient and causes a crack in 
the filter core member 21 . When it is going to enlarge the thermal conductivity of the ceramic porous body which constitutes the filter 
core member 21 , selection of an ingredient, setting out of baking conditions, etc. become difficult, and there is a possibility of causing 
the jump of a manufacturing cost. When the thermal conductivity of the ceramic ingredient which constitutes the low heat-conduction 
member 22 is too large, it becomes impossible to fully heighten the adiabatic efficiency in the periphery section of the aggregate 9. It 
becomes impossible therefore, to reduce effectively the heating value which escapes from the peripheral face of the aggregate 9 to a 
casing 8 side. 

[0039] It is better to make relatively Vickers hardness number of the ceramic ingredient which it is good that 1500-3000kg /is [ mm ] 2 
as for the Vickers hardness number of the ceramic porous body which constitutes the filter core member 21, and constitutes the low 
heat-conduction member 22 lower than the ceramic porous body which constitutes the filter core member 21. 

[0040] If the ceramic porous body which constitutes the filter core member 21 is too soft, lowering of the filter core member 21 on the 
strength, as a result lowering of the aggregate 9 whole on the strength will be caused, and it will become the aggregate 9 inferior to 
endurance. When it is going to make harder than the above-mentioned value the ceramic porous body which constitutes the filter core 
member 21 , selection of an ingredient, setting out of baking conditions, etc. become difficult, and there is a possibility of causing the 
jump of a manufacturing cost. When the ceramic ingredient which constitutes the low heat-conduction member 22 is too soft, while 
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there is an advantage which is easy to carry out a grinding process at the time of manufacture, it becomes easy to generate a crack etc. 
at the time of an activity. Therefore, there is a possibility of leading to lowering of the aggregate 9 whole on the strength. 
[0041] In the completed aggregate 9, the cross-section configuration of the low heat-conduction member 22 has turned into the 
configuration different from each honeycomb filter FI which constitutes the filter core member 21, i.e., a variant pillar-shaped 
member. One peripheral face in the low heat-conduction member 22 is the convex curved surface made by being removed by the 
grinding process. This convex curved surface constitutes a part of peripheral face of the aggregate 9. In addition, these low heat- 
conduction member 22 is presenting the same cross-section configuration as each honeycomb filter Fl in the phase in early stages of 
manufacture. The number of the low heat-conduction members 22 used for the one aggregate 9 is 12, and the outside of the filter core 
member 21 will be thoroughly surrounded it by them. And if it sees as the aggregate 9 whole, the cylinder-like ceramic filter aggregate 
9 (before or after the diameter of 135mm) is constituted. 

[0042] Next, the procedure of manufacturing the above-mentioned ceramic filter aggregate 9 is explained based on drawing 4 (a) - (c). 
First, the paste for closure used for the ceramic raw material slurry used at the time of extrusion molding and end-face closure and the 
paste 1 8 for sealant layers used at an adhesion process are produced beforehand. About a ceramic raw material slurry, two sorts for 
object [ for the filter core members 21 ] and low heat-conduction member 22 are prepared. 

(Production of the honeycomb filter Fl for filter core member 21) What blended an organic binder and water the predetermined daily 
dose every, and kneaded them to silicon carbide powder as a ceramic raw material slurry for honeycomb filter Fl formation is used. 
What blended and kneaded an organic binder, lubricant, a plasticizer, and water to silicon carbide powder as a paste for closure is 
used. What blended an inorganic fiber, an inorganic binder, an organic binder, an inorganic particle, and water the predetermined daily 
dose every, and kneaded them as a paste 1 8 for sealant layers is used. 

[0043] Next, said ceramic raw material slurry is supplied to an extruding press machine, and it is continuously extruded through metal 
mold. Then, the honeycomb Plastic solid by which extrusion molding was carried out is cut to equal die length, and a square pole-like 
honeycomb Plastic solid cutting piece is obtained. Furthermore, single-sided opening of each eel of a cutting piece is filled up with the 
paste for specified quantity [ every ] closure, and the ends side of each cutting piece is closed. 

[0044] Then, calcinate by setting temperature, time amount, etc. as predetermined conditions, and degreasing, a honeycomb Plastic 
solid cutting piece and the closure object 14 are made to sinter thoroughly, and four honeycomb filters Fl made from a square pole- 
like porosity silicon carbide sintered compact are obtained. 

[0045] In addition, in order to set an average pore diameter to 6 micrometers - 15 micrometers and to make porosity into 35% - 50%, 
with this operation gestalt, burning temperature was set as 2100 degrees C - 2300 degrees C, and firing time is set up in 0.1 hours - 5 
hours. Moreover, the furnace atmosphere at the time of baking is made into an inert atmosphere, and the pressure of the ambient 
atmosphere at that time is made into ordinary pressure. 

[0046] Next, after forming the substrate layer which becomes the peripheral face of a honeycomb filter Fl from the quality of a 
ceramic if needed, the paste 1 8 for sealant layers is further applied on it. And the cross-section square-like filter core member 21 is 
obtained by pasting up the peripheral faces of four honeycomb filters Fl , and unifying. 

(Production of the low heat-conduction member 22) After grinding and carrying out grain refining of the raw material which consists 
of a kaolin, an alumina, and talc as a ceramic raw material slurry for low heat-conduction member 22 formation, what blended an 
organic binder and water the predetermined daily dose every, and kneaded them is used. What blended and kneaded an organic binder, 
lubricant, a plasticizer, and water to what ground and carried out grain refining of the raw material which consists of a kaolin, an 
alumina, and talc as a paste for closure is used. The above-mentioned thing is diverted as a paste 1 8 for sealant layers. 
[0047] Next, said ceramic raw material slurry is supplied to an extruding press machine, and it is continuously extruded through metal 
mold. Then, the honeycomb Plastic solid by which extrusion molding was carried out is cut to equal die length, and a square pole-like 
honeycomb Plastic solid cutting piece is obtained. Furthermore, single-sided opening of each eel of a cutting piece is filled up with the 
paste for specified quantity [ every ] closure, and the ends side of each cutting piece is closed. 

[0048] Then, calcinate by setting temperature, time amount, etc. as well-known conditions conventionally, and degreasing, a 
honeycomb Plastic solid cutting piece and the closure object 14 are made to sinter thoroughly, and pillar-shaped member 22a made 
from a prismatic form porosity cordierite sintered compact is obtained. 

(Adhesion process) Next, after forming the substrate layer which also becomes the peripheral face of pillar-shaped member 22a from 
the quality of a ceramic if needed, the paste 18 for sealant layers is further applied on it. And 12 pillar-shaped member 22a is arranged 
on the outside of the filter core member 21, and the peripheral face of each pillar-shaped member 22a is pasted up on the peripheral 
face of the filter core member 21 in this condition. Consequently, the filter bonded structure object M which consists of a filter core 
member 21 and pillar-shaped member 22a is obtained. As shown in drawing 4 (a) and (b), at this event, the filter bonded structure 
object M is still presenting the shape of a cross-section square as a whole. 

(Appearance cut process) At the continuing appearance cut process, grinding of the filter bonded structure object M of the shape of a 
cross-section square pass the adhesion process is carried out, the garbage in the periphery section is removed, and the appearance is 
prepared. Grinding of a part of each pillar-shaped member 22a arranged as surrounds the whole periphery of the filter core member 21 
is carried out in curved surface, and, specifically, it is removed. Consequently, the filter bonded structure object M of a cross-section 
circle configuration as shown in drawing 4 (c) is obtained. By passing through this process, each pillar-shaped member 22a becomes 
the low heat-conduction member 22 which has a variant cross section. The above-mentioned paste 18 for sealant layers is applied to 
the whole field newly exposed by appearance cut. The periphery coat layer 16 is formed in the whole peripheral face of the filter 
bonded structure object M by this, and the ceramic filter aggregate 9 is completed. 

[0049] Next, an operation of the above-mentioned ceramic filter aggregate 9 is explained briefly. Exhaust gas is supplied to the 
ceramic filter aggregate 9 held in casing 8 from the upstream end-face 9a side. The exhaust gas supplied through the 1st exhaust pipe 6 
flows first in the eel which carries out opening in upstream end-face 9a. In this case, exhaust gas enters also into the eel of a 
honeycomb filter Fl , and the eel of the low heat-conduction member 22. Subsequently, this exhaust gas passes a cell wall 13, and 
reaches the interior of the eel which adjoins it, i.e., the eel which carries out opening in downstream end-face 9b. And exhaust gas 
flows out of downstream end-face 9b through opening of this cel. However, the particle contained in exhaust gas will not be able to 
pass a cell wall 1 3, but a trap will be carried out there. Consequently, the purified exhaust gas is discharged from downstream end-face 
9b. After the purified exhaust gas passes the 2nd exhaust pipe 7 further, it is eventually emitted into atmospheric air. 
[0050] If a particle collects to some extent, the heater which is not illustrated will be turned on, the aggregate 9 will be heated and 
combustion clearance of the particle will be carried out. In the case of this kind of exhaust gas purge 1, the way of the core of the 
aggregate 9 becomes an elevated temperature previously on structure compared with the periphery section. That is, the way of the 
filter core member 21 becomes an elevated temperature previously compared with the low heat-conduction member 22. Therefore, 
heat moves to the low heat-conduction member 22 side which is a low temperature side from the filter core member 21 side which is 
an elevated-temperature side. However, the low heat-conduction member 22 is in contact with casing 8 through the heat insulator 10, 
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and heat tends to escape to the casing 8 side in the method of outside. With this operation gestalt, it is in the condition of being hard to 
heat-conduct the periphery section of the aggregate 9 compared with a core, by having arranged the low heat-conduction member 22. 
Therefore, as a result of the adiabatic efficiency in the periphery section of the aggregate 9 becoming high and heafs recess-coming to 
be hard from the peripheral face of the aggregate 9 to a casing 8 side, the temperature gradient in the aggregate 9 is canceled. Playback 
of the aggregate 9 is ensured from the above thing. 

[005 1] Next, the example and the example of a comparison which materialized this operation gestalt are introduced. 

[0052] 

[Working Example(s) and Comparative Example(s)] (Production of an example) 

( I ) Wet blending of 5 1 .5 % of the weight of alpha mold silicon carbide powder and the 22 % of the weight of the beta mold silicon 
carbide powder was carried out, and into the obtained mixture, 6.5% of the weight, an organic binder (methyl cellulose) and water 
were added by a unit of 20% of the weight, and were kneaded, respectively. Next, the honeycomb-like generation form was acquired 
by carrying out extrusion molding of small quantity, in addition the thing kneaded further for a plasticizer and lubricant to said 
kneading object. Next, after drying this generation form using a microwave dryer, the breakthrough 12 of a Plastic solid was closed 
with the paste for closure made from a porosity silicon carbide sintered compact. Subsequently, the paste for closure was again dried 
using the dryer. After degreasing this desiccation object at 400 degrees C following an end- face closure process and carrying out 
temporary baking of it under the argon atmosphere of ordinary pressure further, actual baking was carried out at 2200 degrees C for 
about 3 hours. Consequently, the square pole-like honeycomb filter Fl (33mmx33mmx 167mm) made from porosity silicon carbide 
was obtained. For the heat conductivity of the above-mentioned honeycomb filter Fl, 73 W/m-K (RT), 30 W/m-K (500 degrees C), 
and Vickers hardness number were [ 50MPa(s) and the Young's modulus of 2000kg //mm / 2 or 3-point flexural strength ] 48GPa(s). 
[0053] And 0.5 % of the weight of carboxymethyl celluloses and 39 % of the weight of water as 7 % of the weight (the amount of 
conversions of Si02 of a sol is 30%) of silica sols as 23.3 % of the weight of ceramic fiber, 30.2 % of the weight of silicon carbide 
powder of 0.3 micrometers of mean diameters, and an inorganic binder and an organic binder were mixed and kneaded. In addition, 
ceramic fiber is alumina silicate ceramic fiber with a% [ of shot content ] of 3, and a fiber length of 10 micrometers - 3000 
micrometers. The paste 1 8 for sealant layers was produced by adjusting this kneading object to suitable viscosity. After applying such 
a paste 1 8 for sealant layers to the peripheral face of a honeycomb filter Fl at homogeneity, the peripheral faces of a honeycomb filter 
Fl were stuck mutually. The desired filter core member 21 was obtained by performing desiccation of 50 degrees C - 100 degree-Cx 1 
hour in this condition, stiffening the nature sealant layer 15 of a ceramic, and unifying each honeycomb filter Fl . 
[0054] (2) After grinding and carrying out grain refining of the raw material which consists of a kaolin (15 % of the weight), an 
alumina (23 % of the weight), and talc (38 % of the weight), an organic binder (9 % of the weight) and water (1 5 % of the weight) 
were blended with this mixture, and it often kneaded. Next, the honeycomb-like generation form was acquired by carrying out 
extrusion molding of small quantity, in addition the thing kneaded further for a plasticizer and lubricant to said kneading object. Next, 
after drying this generation form using a microwave drier, the breakthrough 12 of a Plastic solid was closed with the paste for closure 
made from porosity cordierite. Subsequently, the paste for closure was again dried using the dryer. The end-face closure process was 
followed, conventionally, according to well-known conditions, it degreased and temporary-calcinated and actual baking of this 
desiccation object was carried out. Consequently, pillar-shaped member 22a made from square pole-like porosity cordierite 
(33mmx33mmx 1 67mm) was obtained. For the heat conductivity of the above-mentioned pillar-shaped member 22a, 2 W/m-K (RT), 1 
W/m-K (700 degrees C), and Vickers hardness number were [ 2.8MPa(s) and the Young's modulus of 1200kg //mm / 2 or 3 point 
flexural strength ] 30GPa(s). 

[0055] (3) Next, while applying the above-mentioned paste 18 for sealant layers to 12 peripheral faces of pillar-shaped member 22a, 
they have been arranged on the outside of the filter core member 21, and the peripheral face of each pillar-shaped member 22a was 
pasted up on the peripheral face of the filter core member 21 in this condition. Similarly, the peripheral faces of each pillar-shaped 
member 22a were pasted up at this time. Desiccation of 50 degrees C - 1 00 degree-Cx 1 hour was performed in this condition, the 
nature sealant layer 1 5 of a ceramic was stiffened, and the filter bonded structure object M which consists of a filter core member 21 
and pillar-shaped member 22a was obtained. 

(Appearance cut process) At the continuing appearance cut process, grinding of the filter bonded structure object M of the shape of a 
cross-section square pass the adhesion process was carried out, and the filter bonded structure object M of a cross-section circle 
configuration was produced as a whole. Then, said paste 18 for sealant layers was applied to the exposed whole peripheral face at 
homogeneity. And by drying and hardening on the conditions of 50 degrees C - 150 degree-Cx 1 hour, the periphery coat layer 16 with 
a thickness of 1 .0mm was formed, and the ceramic filter aggregate 9 (diameter [ of 135mm ] x die length of 167mm) of an example 
was completed eventually. In addition, the grinding process was performed using the diamond cutter. 

(Production of the example of a comparison) In the example of a comparison, the ceramic filter aggregate 9 of the same configuration 
and the same magnitude was fundamentally completed according to the production conditions of an example. However, all 16 
honeycomb filters Fl made from a porosity silicon carbide sintered compact were used. 

(The approach of an assessment trial, and result) The thermocouple was embedded at three places of the core (location shown by 
drawing 2 PI ) of the aggregate 9, and the periphery section (location shown by drawing 2 P2 and P3). Then, what twisted the heat 
insulator 10 around the perimeter of the aggregate 9 was held in casing 8. Exhaust gas was actually supplied in this condition. 
Furthermore, while reproducing by heating a heater after predetermined time progress, the highest attainment temperature Ta, Tb, and 
Tc at the time of playback (degree C) was measured with said thermocouple, respectively. Those maximum temperature gradients 
(deltaT (degree C)) were searched for. 

[0056] Consequently, in the example, maximum temperature-gradient deltaT is about at most 50 degrees C, and did not become so 
large a value, and breakage of the aggregate 9 by the thermal shock was not accepted, either. Moreover, when the aggregate 9 was 
removed, the aggregate 9 was cut along the direction of an axis after playback termination and macro-scopic observation of a cutting 
plane was performed, the cinder of soot was not accepted in a core and the periphery section. Therefore, it was proved by the example 
that efficient playback was performed. 

[0057] On the other hand, in the example of a comparison, temperature-gradient deltaT is 100 degrees C, and became a quite large 
value compared with the example. Therefore, it was suggested that it is in the condition of being easy to damage the aggregate 9 by the 
thermal shock. Moreover, when macro-scopic observation of the cutting plane of the aggregate 9 was carried out after playback 
termination, the cinder of soot was accepted in the periphery section. Therefore, it was proved by the example of a comparison that 
efficient playback was not performed. 

[0058] Moreover, the example of the time amount which the inclination for the rate of combustion of soot to become [ the way of an 
example ] quick is accepted, and playback so takes was also shorter. Therefore, according to this operation gestalt, the following 
effectiveness can be acquired. 

[0059] ( 1 ) Like the above, by having arranged the low heat-conduction member 22, the adiabatic efficiency in the periphery section of 
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the aggregate 9 becomes high, and heat recess-comes to be hard to a casing 8 side from the peripheral face of the aggregate 9 with this 
operation gestalt. Consequently, it becomes easy to go up the temperature of the periphery section of the aggregate 9, and a 
temperature gradient with the core of the aggregate 9 becomes small. That is, when the aggregate 9 is heated by homogeneity, it is 
hard coming to generate big stress inside, and breakage of the aggregate 9 by the thermal shock can be prevented. Moreover, as a 
result of being able to attain uniform heating of the aggregate 9, the cinder of the soot in the periphery section of the aggregate 9 is 
canceled, and regeneration efficiency also improves certainly. 

[0060] (2) In this ceramic filter aggregate 9, the ceramic porous body is used as a low heat-conduction member 22. A porous body has 
the advantage that specific surface area is large and itself functions as some filters. For this reason, even if not accompanied by 
enlargement of the filter core member 21, predetermined filtration capacity is maintainable. As [ spoil / even if it carries out a long 
duration activity / moreover, / since a ceramic ingredient can generally also bear the temperature of exhaust gas with heat enough 
strongly / the thermal resistance of the aggregate 9 ] 

[006 1 ] (3) The low heat-conduction member 22 in this aggregate 9 is the honeycomb structure object with which the edge of the eel of 
a large number prolonged along the direction of an axis was closed by turns. Therefore, the filtration capacity of an aggregate 9 is 
certainly maintainable on high level by constituting an aggregate 9 using this. And buildup of pressure loss is avoidable. 
[0062] (4) The low heat-conduction member 22 in this aggregate 9 is a product made from porosity cordierite. Not hard but the deer of 
porosity cordierite is as cheap as the ceramic porous body of the non-oxide system which uses silicon carbide as a principal 
component. And low-cost-izing of the low heat-conduction member 22 and manufacture easy-ization can be certainly attained by 
using a thing very suitable as a formation ingredient of such a low heat-conduction member 22. 

[0063] (5) In this aggregate 9, the filter core member 21 and each low heat-conduction member 22 have pasted up mutually by the 
nature sealant layer 1 5 of a ceramic. Therefore, even if exposed to the heat of a case as it pasted up, for example using the usual resin 
system adhesives, a difference, and exhaust gas, high bond strength is maintainable. Therefore, it is also prevented that the seal nature 
in the interface concerned gets worse, without it seeming that a crack arises in the interface of the filter core member 21 and each low 
heat-conduction member 22. 

[0064] (6) With this operation gestalt, after arranging pillar-shaped member 22a on the outside of the filter core member 21 and 
pasting up in the nature sealant layer 15 of a ceramic, the aggregate 9 is manufactured by removing a part of pillar-shaped member 
22a, and preparing the whole appearance configuration. Since pillar-shaped member 22a used as the low heat-conduction member 22 
consists of a ceramic ingredient with a low degree of hardness relatively, by cutting, it can remove the part without difficulty and can 
prepare the whole in a desired appearance configuration. Therefore, according to this manufacture approach, the aggregate 9 can be 
manufactured by low cost comparatively easily. 

[The 2nd operation gestalt], next the operation gestalt 2 which materialized this invention are explained based on drawing 5 (a) - (c). 
Here, it only supposes that it is to mainly describe the point which is different from the operation gestalt 1, and to attach the same 
member number about a common point, and the explanation is omitted. 

[0065] The aggregate 9 consists of these operation gestalten using two sorts of low heat-conduction members 22 and 23 from which 
thermal conductivity differs to the aggregate 9 having consisted of operation gestalten 1 using one sort of low heat-conduction 
members 22. 

[0066] The 1 st low heat-conduction member 22 consists of a ceramic ingredient with thermal conductivity lower than the ceramic 
porous body which constitutes the filter core member 21 . The 1st low heat-conduction member 22 is pasted up on the peripheral face 
of the filter core member 21 through the nature sealant layer 15 of a ceramic in the condition of having been arranged at the side 
outside side of the filter core member 21 . The aggregate 9 consists of these operation gestalten using the eight things same as 1st low 
heat-conduction member 22 as the "low heat-conduction member 22" indicated with the operation gestalt 1. 
[0067] Rather than the ceramic ingredient which constitutes the 1st low heat-conduction member 22, the 2nd low heat-conduction 
member 23 consists of a ceramic ingredient with still lower thermal conductivity, and specifically consists of a ceramic ingredient of 
0.01 W/m-K (RT) - 1 W/m-K. Moreover, as for the Vickers hardness number of the ceramic ingredient which constitutes the 2nd low 
heat-conduction member 23, three-point flexural strength, and Young's modulus, it is good that it is comparable as the operation 
gestalt I. 

[0068] The 2nd low heat-conduction member 23 is pasted up on the peripheral face of the 1st adjoining low heat-conduction member 
22 through said nature sealant layer 15 of a ceramic while it is arranged on the corner outside of the filter core member 21. The 
aggregate 9 consists of these operation gestalten using the 2nd four low heat-conduction members 23. 

[0069] Here, the chemical composition of the 2nd low heat-conduction member 23 may differ from the chemical composition of the 
I st low heat-conduction member 22, and also may be equal. When a ceramic ingredient (this operation gestalt both porosity cordierite) 
of the same kind as the 1st low heat-conduction member 22 and 2nd low heat-conduction member 23 is chosen, the approaches of 
changing both thermal conductivity are enumerated below. For example, the porosity of the 1st low heat-conduction member 22 is set 
as a bigger value than that of the 2nd low heat-conduction member 23. The pore diameter of the 1st low heat-conduction member 22 is 
set as a bigger value than that of the 2nd low heat-conduction member 23. The consistency of the 1st low heat-conduction member 22 
is set as a bigger value than that of the 2nd low heat-conduction member 23. The cell wall of the 1st low heat-conduction member 22 
is set up more thickly than that of the 2nd low heat-conduction member 23. 

[0070] Next, the manufacture approach of this aggregate 9 is explained. According to the procedure of the operation gestalt 1, eight 
honeycomb filters Fl are produced fundamentally, and these are pasted up and unified in the above-mentioned nature sealant layer 1 5 
of a ceramic. Moreover, two or more two sorts of pillar-shaped members 22a and 23a from which thermal conductivity differs are 
produced every, respectively. In this case, in order to manufacture the one aggregate 9, thermal conductivity is [ eight large pillar- 
shaped member 22a ] relatively needed, and four small pillar-shaped member 23a is relatively needed for thermal conductivity (refer 
to drawing. 5 (a)). 

[0071] And while applying the above-mentioned paste 18 for sealant layers to the peripheral face of each pillar-shaped members 22a 
and 23a, pillar-shaped member 22a used as the 1st low heat-conduction member 22 is arranged to the side outside side of the filter 
core member 21 . Moreover, pillar-shaped member 23a used as the 2nd low heat-conduction member 23 is arranged to the side outside 
side of the filter core member 21 . The peripheral face of the filter core member 21 and the pillar-shaped members 22a and 23a is 
mutually pasted up through the nature sealant layer 15 of a ceramic in such the condition, and predetermined desiccation is performed. 
Consequently, the filter bonded structure object M as shown in drawing 5 (b) is obtained. Furthermore, the appearance cut of this filter 
bonded structure object M is carried out, and it considers as the ceramic filter aggregate 9 of a cross-section circle configuration. 
[0072] Now, in the case of the aggregate 9 of the cross-section circle configuration shown in drawing 5 (c), the way of the comer 
outside part of the filter core member 21 is usually pressing hard compared with the side outside side part of the filter core member 21. 
That is, a heat transfer path becomes [ the way of the corner outside part of the filter core member 21 ] short, and heat is recess and a 
cone from there to a casing 8 side. With this operation gestalt, the thermal conductivity of the comer outside part of the filter core 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/21/2006 



JP,2003-275522,A [DETAILED DESCRIPTION] 



Page 7 of 7 



member 2 1 is still lower than the thermal conductivity of the side outside side part of the filter core member 21 . Therefore, adiabatic 
efficiency can be raised more certainly. So, the ceramic filter aggregate 9 which was further excellent in reinforcement and 
regeneration efficiency is realizable. 

[The 3rd operation gestalt], next the operation gestalt 3 which materialized this invention are explained based on drawing 6 (a) and (b). 
Here, it only supposes that it is to mainly describe the point which is different from the operation gestalt 1 , and to attach the same 
member number about a common point, and the explanation is omitted. 

[0073] In obtaining the almost same aggregate 9 as the operation gestalt 1 as a result, with this operation gestalt, the manufacture 
approach which is different in the operation gestalt 1 is enforced. Here, it is characterized by performing an appearance cut after an 
adhesion process, and performing the adhesion process, after producing beforehand the low heat-conduction members 24 and 25 of a 
request configuration rather than considering as the low heat-conduction member 22 of a request configuration. With this operation 
gestalt, two sorts of every two low heat-conduction members 24 and 25 from which the cross section and a cross-section configuration 
differ are prepared. 

[0074] As for said low heat-conduction members 24 and 25 produced beforehand, one peripheral face is a convex curved surface. This 
convex curved surface constitutes a part of peripheral face of the aggregate 9 behind. The low heat-conduction members 24 and 25 
consist of porosity cordierite with a ceramic ingredient with the heat conductivity lower than the ceramic porous body which 
constitutes the filter core member 21, and this operation gestalt. 

[0075] At an adhesion process, while applying the above-mentioned paste 18 for sealant layers to fields other than the convex curved 
surface in the low heat-conduction members 24 and 25, where a convex curved surface is turned outside, the low heat-conduction 
members 24 and 25 are arranged. The peripheral face of the filter core member 21 and the low heat-conduction members 24 and 25 is 
mutually pasted up through the nature sealant layer 15 of a ceramic in such the condition, and predetermined desiccation is performed. 
Consequently, the ceramic filter aggregate 9 of a cross-section circle configuration as shown in drawing 6 (b) is obtained. 
[0076] According to the manufacture approach of this operation gestalt, like the above, the ceramic filter aggregate 9 of a request 
configuration can be obtained, without passing through the appearance cut process by cutting. Therefore, the whole production process 
is simplified and only a part without an appearance cut process can manufacture the aggregate 9 by low cost comparatively easily. 
Moreover, since cut waste does not arise at the time of manufacture, there is also an advantage that there is also no fear of soiling a 
perimeter. 

[0077] In addition, the operation gestalt of this invention may be changed as follows. 

- It not only carries out a grinding process to a cross-section circle configuration, but you may carry out the grinding process of the 
whole aggregate 9 configuration, for example to configurations other than the following cross-section circle configurations according 
to an appearance cut process. The aggregate 9 formed in the shape of a cross-section abbreviation rice ball through the grinding 
process is shown in drawing 7 (c). The aggregate 9 formed through the grinding process in the shape of a cross-section abbreviation 
gold coin (the shape of a cross-section abbreviation truck) is shown in drawing 8 (c). Of course, the cross-section configuration of the 
aggregate 9 may be an abbreviation ellipse-like. 

[0078] - The low heat-conduction member 22 does not necessarily need to be arranged so that the whole outside of the filter core 
member 2 1 may be surrounded thoroughly, and it may be arranged like example of another of drawing 8 (a) - (c) on outside [ a part 

of]- 

[0079] - The cross-section configuration of the filter core member 21 may not be limited only in the shape off like said each operation 
gestalt ] a cross-section rectangle, for example, may be a non-rectangle-like (the shape of for example, an abbreviation cross joint) like 
example of another of drawing 8 (a) - (c). 

[0080] - It may be arranged 1 round on the outside of the filter core member 21 (namely, only the outermost periphery arrangement), 
and also the low heat-conduction member 22 may be arranged 2 rounds or more. 

- It is also possible to replace with a low heat-conduction member 22 made from a ceramic ingredient like each operation gestalt, for 
example, to adopt a metal (especially porosity metal) low heat-conduction member. 

[008 1] - As an ingredient of the low heat-conduction member 22, it is not limited only to the porous body which consists of an 
inorganic material, and the aggregate of an inorganic fiber etc. may be used. 

- The pillar-shaped honeycomb filter Fl which constitutes the filter core member 21 may not be limited in the shape of a cross-section 
square, for example, may have the shape of the shape of a cross-section rectangle, and a cross-section hexagon etc. 

[0082] Next, the technical thought grasped according to the operation gestalt mentioned above is enumerated below besides the 
technical thought indicated by the claim. 

( 1 ) The peripheral faces of two or more square pole-like honeycomb filters which consist of a porosity silicon carbide sintered 
compact by banding together through the nature sealant layer of a ceramic containing silicon carbide The edge of the filter core 
member which comes to unify said each honeycomb filter, and the eel of a large number prolonged along the direction of an axis 
consists of a pillar-shaped honeycomb structure object made from porosity cordierite closed by turns. The ceramic filter aggregate 
equipped with two or more low heat-conduction members which banded together through the nature sealant layer of a ceramic which 
contains silicon carbide in the peripheral face of this filter core member in the condition of having been arranged on the outside of said 
filter core member. 
[0083] 

[Effect of the Invention] As explained in full detail above, according to invention according to claim 1 to 7, the ceramic filter 
aggregate excellent in reinforcement and regeneration efficiency can be offered. 

[0084] according to especially invention given in claims 5 and 6 - manufacture - the easy and comparatively cheap ceramic filter 
aggregate can be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing I J The outline sectional view of the exhaust gas purge of the 1st operation gestalt which materialized this invention. 

1 Drawing 2] The front view of the ceramic filter aggregate used for the exhaust gas purge of the 1st operation gestalt. 

| Drawing. 3] The sectional view in the busy condition of the ceramic filter aggregate of the 1st operation gestalt. 

[Drawing 4] (a) - (c) is a schematic diagram for explaining the manufacture procedure of the ceramic filter aggregate of the 1st 

operation gestalt. 

(Drawing 5] (a) - (c) is a schematic diagram for explaining the manufacture procedure of the ceramic filter aggregate of the 2nd 
operation gestalt. 

| Drawing 6] (a) and (b) are a schematic diagram for explaining the manufacture procedure of the ceramic filter aggregate of the 3rd 
operation gestalt. 

| Drawing. 7] (a) - (c) is a schematic diagram for explaining the manufacture procedure of the ceramic filter aggregate of example of 
another. 

LDrawing_8] (a) - (c) is a schematic diagram for explaining the manufacture procedure of the ceramic filter aggregate of example of 
another. 

[Description of Notations] 

9 [ — A low heat-conduction member, 22a, 23a / — A pillar-shaped member, Fl / - Prismatic form honeycomb filter. ] — The ceramic 
filter aggregate, 15 - The nature sealant layer of a ceramic, 21 - A filter core member, 22, 23, 24, 25 
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7EJl£$*U -b5 5-y^7-f;P7m^9*^^-ri,. 
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WKW*f fc < < SrS&i*. 9 Aoit^ffiH 

[o o 5 1 ] jmc. *mmmzmmtLtz9mmms 

[0 0 5 2] 

[||Jte0J&tfJt®0<J] (XStfflafHH) 
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istcawc, z<on.m#z a o o'cx°mzLtz&, $ 

b£*ii£%K?>Tfr3>&W&Tfci$^XWm. Liz 
1k. 2 200*CT*&3B$H*«U£U:. *<0»*, HA 
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BfcJbEi'-/l'*f JM^-* M 8 t fc t 
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{i=5r < . WM^^)<S»«»SI5« 2 4. 25U t 
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